One new cembrane diterpene, (1S,2E,4R,6E,8S,11S,12S)-11,12-epoxy-8-hydroperoxy-4-hydroxy-2,6-cembradiene (1) was isolated from a population of Bornean soft coral genus Sarcophyton collected from the coastal waters Bohey Dulang, Sabah, Malaysia. Its structure was elucidated based on extensive spectroscopic analysis including NMR and HRESIMS spectra. Cytotoxic, anti-inflammatory and antibacterial activities were tested.
The soft coral genus Sarcophyton (Alcyoniidae) consists of more than 35 species, which are difficult to distinguish based on their gross morphology or underwater pictures [1] . They are known to be a rich source of bioactive cembrane-type diterpenes [2] [3] [4] [5] . Soft coral compounds, particularly cembrenes diterpenes due to the structural diversity could be utilized as an important chemotaxonomical tool/marker in the classification of this group of invertebrates [6] . One population of Sarcophyton was collected from the coastal waters in Semporna and has led to the isolation of one new cembranoid, (1S,2E,4R,6E,8S,11S,12S)-11,12-epoxy-8-hydroperoxy-4-hydroxy-2,6-cembradiene (1) (Figure 1 ) and one known steroid, cholesterol. Here, we report the isolation, structure elucidation and biological activity of 1. (Table 1) was closely resemble to those of reported compound, (1S,2E,4R,6E,8S,11S,12S)-11,12-epoxy-2,6-cembrane-4,8-diol except the replacement of -OH at C-8 in reported compound by -OOH in 1 [7] . This finding is consistent at position C-8 with the 13 C signal at  C 84.1 resonated at lower field than those of reported compound ( C 73.3) [8] . Based on spectroscopic data of 1 H-1 H COSY and HMBC, the preliminary planar structure of 1 was suggested as shown in Figure 2 . The coupling constant of 3 J 2-3 = 15.8 Hz between H-2 and H-3 as well as 3 J 6-7 = 15.8 Hz of H-6 and H-7 helped the establishment of E geometry of the double bonds at C-2/C-3 and C-6/C-7. NOESY data revealed strong NOEs of H 3 -19 with H-6, H-7 and H-11; and H-7 with H-11, hence suggesting H 3 -19 to have arbitrary assigned as  orientation. In addition, the carbon chemical shifts of methyl at C-19 ( C 24.1) in 1 was more similar to those of (1S,2E,4R,6E,8S, 11S,12S)-11,12-epoxy-2,6-cembrane-4,8-diol ( C 27.8) than those of (1S,2E,4R,6E,8R,11S,12S)-11,12-epoxy-2,6-cembrane-4,8-diol ( C 30.9) [7] . While other stereocenters were determined similar as (1S,2E,4R,6E,8S,11S,12S)-11,12-epoxy-2,6-cembrane-4,8-diol upon comparison of chemical shifts and NOE correlations [7] .
The cytotoxicity of 1 against human promyelocytic leukemia cells (HL-60) was considered inactive with IC 50 > 30 µg/mL. Antiinflammatory assay was carried out by evaluating the ability of 1 against the accumulation of NO, PGE 2 and pro-inflammatory cytokines such as TNF-, IL-1 and IL-6 productions in LPSinduced RAW 264.7 macrophages, but, the result showed no significant inhibition on these pro-inflammatory mediators. Vibrio sp., at antibiosis index of 0.5, 1.25 and 1.75, respectively. These pathogenic bacteria were also found in epiphytes infected Kappahycus alvarezii (carragenophyte) [9] .
In conclusion, chemical investigation of Sarcophyton sp. from Bohey Dulang, Sabah, has led to the isolation of a new cembrane diterpenoid, (1S,2E,4R,6E,8S,11S,12S)-11,12-epoxy-8-hydroperoxy-4-hydroxy-2,6-cembradiene (1). This cembrane exhibited strong antibacterial activity against seaweed pathogens.
Experimental

General:
1 H NMR (600 MHz) and 13 C NMR (150 MHz) spectra were recorded on a JEOL ECA 600 FT-NMR using CDCl 3 with TMS as an internal standard. The high resolution mass spectrum was acquired via LCMS-IT-TOF (Shimadzu). An AUTOPOL IV automatic polarimeter (Rudolph Research Analytic) was used to measure the optical rotation at 25 o C. Infrared spectra were recorded on a Fourier transform infrared spectrophotometer (Thermo Nicolet). Preparative TLC was performed with silica gel glass plates (Merck, Kieselgel 60 F254), and column chromatography with silica gel (Merck, Kieselgel 60, 70-230 mesh).
Biological material:
The specimen of Sarcophyton sp. was collected from Bohey Dulang, Semporna, Sabah, (4 o 06'53.4"N, 118 o 37'41.6"E). Sample identified by Mr. Thirukanthan Chandrasegaran (Universiti Malaysia Terengganu) and the voucher specimen (BORMI0020) was deposited in the BORNEENSIS Collection of the Institute for Tropical Biology and Conservation, Universiti Malaysia Sabah.
Extraction and isolation:
Fresh soft coral (1.0 kg wet wt) was extracted in MeOH at room temperature for 4 days. The resulting MeOH extract was concentrated in vacuo and partitioned between EtOAc/H 2 O. The EtOAc fraction was further partitioned with nhexane/90% MeOH. The n-hexane fraction (1.0 g) was subjected to column chromatography eluting with a gradient of n-hexane and EtOAc with increasing polarity. Fraction 3 (305.4 mg) obtained in n-hexane-EtOAc (7:3) gave 1 (45.0 mg; 4.5 %) after purification by preparative TLC using CHCl 3 . Percentages of compounds were the average of the respective compounds in the n-hexane fraction. (1S,2E,4R,6E,8S,11S,12S) Cytotoxic assay: The HL-60 cell line was cultured in RPMI-1640 medium supplemented with 10% FBS, penicillin (100 U/mL) and streptomycin (100 U/mL). The cytotoxic assay was carried out by employing 1.0 x 105 cells/mL were incubated in 96-well microtiter plates at 37 o C in 5% CO 2 incubator with various concentrations of 1 (12.5 and 25.0 µg/mL). The inhibition of cell viability was assessed by a colorimetric 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay at 540 nm using an ELISA reader. The procedure was known [10] .
Anti-inflammatory assay:
The RAW 264.7 cells were cultured in DMEM medium supplemented with 10 % FBS, 2 mM L-glutamine, 1 mM pyruvate, 4.5 g/L glucose, penicillin (100 U/mL) and streptomycin (100 U/mL). The assay was carried out by determine the effect of 1 on cell viability, and NO, PGE 2 , TNF-, IL-1 and IL-6 productions via ELISA kit. The procedure was known [11] .
Antibacterial assay: The assay was carried out based on microdilution method [12] . Pure compound was added to 100 mL Tryptic Soy Broth (TSB) with a bacteria inoculum was 1.0 x 10 4 CFU per well.
